Voice Amplifier For Mask 



Background of the Invention 

[0001] The present invention relates generally to voice transmission systems for 
protective masks and more particularly to a voice amplifier for installation on a protective 
mask. 

[0002] Protective face masks or respirators for the human face are well known. Persons 
wearing such devices often have a need to communicate with one another, particularly in 
emergency situations. Masks not equipped with voice amplification mechanisms are typically 
provided with a valve through which the wearer both exhales and speaks. Sound transmitted 
through such valves, however, is somewhat muffled, and thus various commimications systems 
have been developed to improve sound transmission capabilities. 

[0003] Such systems typically include an on-off switch, a microphone, an amplifier, and 
a speaker. It is desirable to have such systems be as small as possible while still providing 
good sound quality and volume. It is also desirable to have the on-off switch be easily 
accessible by a user who may be wearing, for example, a heavy glove. 

Summary of the Invention 

[0004] The invention relates to a voice amplifier for attachment to a mask. In one aspect, 
the invention includes a voice amplifier having a sound reflector with a reflector surface that 
faces outwardly of the mask when the voice amplifier is attached to the mask. A base is 
connected with the sound reflector. A speaker is supported on the base and faces inwards 
towards the reflector surface. Sound waves emanate fi-om the speaker inward towards the 
sound reflector, reflect off the sound reflector and exit the voice amplifier through an outer 
peripheral gap and travel outwardly firom the mask. 

[0005] In another aspect of the invention, the voice amplifier includes a switch, which 
may be magnetically actuated, and a movable actuator mounted on the fi*ont of the voice 
amplifier. 



[0006] In another aspect of the invention, the voice amplifier cover has a front wall with 
a front surface facing away from the mask when the voice amplifier is attached to the mask. 
The speaker has a wide end and a narrow end. The narrow end of the speaker is located closer 
to the front wall of the coyer than the wide end. The cover front wall has a profile that follows 
the profile of the speaker in a direction from the narrow end of the speaker to the wide end of 
the speaker. 

[0007] In another aspect of the invention, the cover has an upper portion with an outer 
surface portion facing away from the mask, the voice amplifier fiirther comprising a circuit 
board located within the housing at a location not between the speaker and the outer surface 
portion of the upper portion of the cover. The inwardly facing speaker allows the circuit board 
to be mounted directly behind the cover of the voice amplifier. This configuration allows the 
housing of the voice amplifier to be contoured to occupy less space and allows the on/off 
switch to be mounted to the front of the cover of the voice amplifier and connect directly with 
the circuit board. 

Brief Description of the Drawings 

[0008] Fig. 1 is a side elevational view of a mask with a voice amplifier in accordance 
with the present invention; 

[0009] Fig. 2 is a sectional view of the voice amplifier of Fig. 1. 

[0010] Fig. 3 is an exploded view showing in section the parts of the voice amplifier of 
Fig. 1; 

[001 1] Fig. 4 is a front elevational view of the mask and voice amplifier of Fig. 1; 

[0012] Fig. 5 is an exploded perspective view showing the parts of the voice amplifier of 
Fig. 1; 

[0013] Fig. 6 is view similar to Fig. 1 showing a voice amplifier of the present invention 
in an alternative location on a mask; and 

[0014] Fig. 7 is a view similar to Fig. 1 of a mask with a prior art voice amplifier. 
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Detailed Description of the Invention 

[0015] The present invention relates generally to voice transmission systems for 
protective masks and more particularly to a voice amplifier for installation on a protective 
mask. The invention is applicable to voice amplifiers of differing constructions. As 
representative of the invention, Figs. 1 and 2 illustrate a voice amplifier 10 that is one 
embodiment of the invention. The voice ampUfier 10 is mounted on a mask shown 
schematically at 12. The mask 12 has a mounting portion 14 that supports the voice amphfier 
10. The mounting portion 14 has an opening 16 (Fig. 2) through which sound is 
communicated to the voice amplifier 10 firom the user and/or exhale air is passed through the 
mask. In one alternate embodiment, a microphone is located inside the mask 12 and is 
connected to the voice amplifier 10 via a cable or other connector not shown. In another 
embodiment, a wireless microphone/transmitter is used that communicates, via radio signals, to 
a receiver/amplifier outside of the mask 12. 

[0016] As shown in Fig. 1 the mounting portion 14 of the mask 12 is located on the fi"ont 
of the mask, and a respirator portion 18 of the mask is located off to one side. As shown in 
Fig. 6, a voice amplifier 10 of the present invention can be mounted at an alternative location 
on a mask, for example, a side of the mask, with the respirator located on the firont of the mask, 
Altematively, the voice amplifier 10 may be mounted in or to a breathing opening of a mask 
without interfering with the operation of the breathing opening. The voice amplifier 10 can 
also be attached to a solid portion of a mask, that is, one without an opening, if a suitable inside 
microphone is provided. The voice amphfier 10 may altematively be attached or mounted to a 
hehnet of other type of headgear. 

[0017] The voice ampUfier 10 (Figs. 2, 3 and 5) includes a main housing, or base, 20. 
The base 20 is preferably molded as one piece fi-om a suitable material, such as plastic. The 
configuration of the base 20 is adapted to support and enclose other components of the 
assembly. The base 20 includes a base wall 22. The base wall 22 has a peripheral wall 24 
adapted to enclose other components of the assembly. 

[0018] A semi-circular rim 26 projects upward fi-om the base wall 22. The semi-circular 
rim 26 has a peripheral wall 28 that projects outward (to the left as viewed in Fig. 3) fi-om the 
rim. The semi-circular rim 26 defines a base opening 30 adapted to allow sound waves to 
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travel through the base 20 of the voice amplifier 10. In the illustrated embodiment, the 
opening 30 is circular. Alternatively, the opening 30 could have a different shape. Further, in 
the illustrated embodiment the opening 30 is an open cutout, but could alternatively be a 
slotted or screened opening. 

[0019] The base 20 defines a speaker support channel 32 surrounding the opening 30. 
The speaker support channel 32 is partly defined on the base wall 22 of the base 20 and partly 
defined on the semi-circular rim 26 of the base. The speaker support channel 32 is adapted to 
support a speaker. The speaker support channel 32 takes the shape of the opening 30 and thus 
in the illustrated embodiment is circular. The speaker support channel 32 could altematively 
be a raised rim or a configuration of pins or bosses adapted to support the speaker. 

[0020] The base 20 also includes a battery chamber 34. In the illustrated embodiment, 
the battery chamber 34 is cylindrical, but could have a different shape to allow for a differently 
shaped battery. The mouth of the chamber 36 is threaded to accept a battery cap 38 to seal the 
chamber. The chamber 34 could also be sealed in other manners, such as with a sliding or 
hinged mechanism. 

[0021] A plurality of support bosses 40 project fi"om the base wall 22 of the base 20, in a 
direction inwards towards the mask 12. Each one of the support bosses 40 is tapped to accept 
the thread of a screw. The illustrated embodiment includes four support bosses 40 in a square 
configuration, however, different numbers and configiu-ations of support bosses could be used. 

[0022] A plurality of mounting bosses 42 project fi-om the base wall 22, in a direction 
outward fi-om the mask 12. The illustrated embodiment includes three mounting bosses 42 
arranged in a triangular configuration. However, different numbers and configurations of 
mounting bosses 42 could be used. 

[0023] A number of attachment receptors 44 are located on the peripheral walls, 24 and 
28, of the base 20 and of the semi-circular rim 26. Five attachment receptors 44 are depicted in 
the illustrated embodiment, but different numbers of attachment receptors could be used. In 
addition, other types of fasteners could be used, such as screws, glue, inter-engaging tabs and 
slots, or other fasteners. 



[0024] The voice amplifier 10 includes a speaker 46. In the illustrated embodunent the 
speaker 46 is a common cone speaker, although other types of speakers could be used. The 
speaker 46 has a generally fiiistoconical shape centered on an axis 48. Because of its 
fhistoconical configuration, the speaker has a wide end 50 and a narrow end 52. 

[0025] The speaker 46 includes at its narrow end 52 a magnet assembly 54. The speaker 
46 also includes a bowl-shaped fi-ame 56 made of a suitable metal or plastic material. The 
speaker fi-ame 56 includes a rim 58. The speaker frame 56 supports the magnet assembly 54. 

[0026] The speaker 46 has a diaphragm 60 made of a suitable paper or plastic material. 
The speaker diaphragm 60 has a fiiistoconical configuration and is circular when viewed from 
its front or back, that is, from the right or left as viewed in Fig. 3. The speaker diaphragm 60 
spans the gap between the magnet assembly 54 and the speaker frame rim 58. 

[0027] The speaker 46 is supported on the speaker support channel 32 of the base 20. 
The wide end 50 of the speaker 46 faces toward the base opening 30, so that sound from the 
speaker can travel through the opening. The wide end 50 of the speaker is closer to the base 
opening 30 than the narrow end 52 of the speaker. 

[0028] The voice amplifier 10 also includes a circuit board 62. The circuit board 62 is a 
printed circuit board and includes electrical circuitry for the amplification of the electrical 
signals from the microphone. The circuit board 62 is mounted on the base 20. One or more 
fasteners shown schematically at 64 secure the circuit board 62 to one or more mounting 
bosses 42 on the base 20. The circuit board 62 is electronically connected with the speaker 46 
by wires (not shown). 

[0029] The circuit board 62 is located below the speaker 46. Specifically, as can be seen 
in Fig. 2, the circuit board 62 is located in the lower portion of the base 20. The circuit board 
62 is co-planar with at least a portion of the speaker 46, closer to or at the narrow end 52 of the 
speaker. The circuit board 62 is not located behind the magnet assembly 54 of the speaker, on 
the axis 48 of the speaker. The top-to-bottom extent of the base 20 allows the speaker 46 and 
the circuit board 62 to be located next to (above and below) each other rather than in line with 
(in front of and behind) each other. 
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[0030] A switch 66 is located on the circuit board 62. The switch 66 is an on/off switch 
for the voice amplifier 10. The switch 66 is preferably a magnetically actuated switch that 
changes state when a magnetic element or member is passed near the switch but other types of 
switches could also be used, including non magnetically actuated switches. In the illustrated 
embodiment a reed switch is used, but other types of magnetically actuatable switches could be 
used, for example, a Hall effect transistor. 

[0031] The voice amplifier 10 includes a battery assembly 68 for powering the circuit 
board 62 and the speaker 46. The illustrated embodiment includes a commonly used 
cylindrical lithium battery 70 but other battery types and shapes could be used. The battery 
assembly 68 also includes two battery contacts (not shown) and the battery cap 38. The battery 
cap 38 is preferably molded out of the same plastic material as the base 20. The battery cap 38 
screws into the base 20 to secure the battery 70 in the base. 

[0032] The voice amplifier 10 also includes a cover 72. The cover 72 is preferably 
molded as one piece from a suitable plastic material. The configuration of the cover 72 is 
adapted to support and enclose other components of the voice amplifier 10. A plurality of 
attachment tabs 74 on the cover 72 fit within the attachment receptors 44 of the base 20, for 
securing the cover to the base. Five attachment tabs 74 are depicted in the illustrated 
embodiment, but different numbers of attachment tabs could be used. In addition, other 
methods could be used to attach the cover 72 to the base 20, for example, screws, glue, other 
adhesive, or other fasteners. 

[0033] The cover 72 has a generally flat lower portion 76 with a peripheral wall 78 
adapted to enclose other components of the assembly. The lower portion 76 of the cover has a 
front surface 80 which faces outward of the mask 12. 

[0034] The front surface 80 of the cover 72 is recessed, inside a rim 82, to form a circular 
switch guide 84 on the cover. A switch actuator support boss 86 projects outward from the 
front surface of the lower portion 76 of the cover 72 in the center of the switch guide 84. The 
boss 86 defines a pivot axis 88 of the cover 72. 

[0035] In the illustrated embodiment, the switch guide 84 has a ninety degree ramp sector 
90 that is centered on the boss 86. However, ramp sectors of varying degrees could be used. 
The ramp sector 90 has a ramp surface 92. The ramp surface 92 has an over center 
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configuration. Thus the ramp surface 92 projects farther out in the center of the ninety degree 
range forming a raised central portion 94, and is more deeply recessed toward and at the two 
ends of the ninety degree range. 

[0036] The cover 72 has a semi-circular upper portion 96 that projects upward fi-om the 
lower portion 76 of the cover. The upper portion 96 is located generally above the axis 48 of 
the speaker 46. The upper portion 96 of the cover 72 includes a base wall 98 and a peripheral 
wall 100 that extends fi-om the base wall. The base wall 98 of the upper portion 96 of the cover 
72 is not flat but instead curves inward (to the right as viewed in Fig. 3) from the lower portion 
76 of the cover as it extends upward. The base wall 98 of the upper portion 96 of the cover 72 
has an outer surface portion 99. 

[0037] The cover 72 holds the speaker 46 in place on the base 20. Specifically, the cover 
72 engages the magnet assembly 54 of the speaker and presses the speaker 46 against the base 
20. As a result, the rim 58 of the speaker frame 56 is clamped in the speaker support channel 
32, with the speaker diaphragm 60 facing toward the opening in the base 20, in an inward 
direction toward the mask 12. Altematively, other methods of holding the speaker 46 in place 
could be used, for example, glue or another adhesive, clips or other attachment devices. 

[0038] The curve of the base wall 98 of the upper portion 96 of the cover 72 is adapted to 
closely mimic the conical configuration of the speaker 46. As can be seen in Fig. 2, the magnet 
assembly 54 of the speaker 46 projects outward of the fi-ame 56. The upper portion 96 of the 
cover 72 overlies the magnet assembly 54 of the speaker. The narrow end 52 of the speaker 46 
is closer to the cover 72 than the wide end 50. The diaphragm 60 of the speaker 46 extends 
inward, toward the mask 12, as it extends outward firom the magnet assembly 54. 

[0039] The configuration of the cover 72 follows the narrow to wide configuration of the 
speaker 46; that is, the outer surface portion 99 of the upper portion 96 of the cover generally 
parallels the diaphragm 60 of the speaker. The circuit board 62 is not located between the 
speaker 46 and the outer surface portion 99 of the upper portion 96 of the cover 72. As a 
result, the cover 72 has a slimmer profile than it would if the upper portion 96 of the cover 
extended straight up fi-om the lower portion 76, which would be necessary if the orientation of 
the speaker were reversed. The cover 72 also has a slimmer profile because the circuit board 
62 is located not on line with but instead below the speaker 46, that is, not between the speaker 
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46 and the outer surface portion 99 of the upper portion 96 of the cover 72. This slimmer 
profile provides increased vision capability and maneuverability for the user of the mask 12. 

[0040] The voice amplifier 10 includes a switch actuator assembly 102 to actuate the 
switch 66 on the circuit board 62. The switch actuator assembly 102 in the illustrated 
embodiment includes a magnetic actuator because the switch is a magnetically actuatable 
switch. If a type of switch other than a magnetically actuatable switch is used, then a different 
type of switch actuator could be used. 

[0041] The switch actuator assembly 102 includes a lever 104. The lever 104 may be 
molded fi-om the same plastic material as the cover 72. The lever 104 has an annular hub 106 
fi*om which a lever arm 108 extends. A screw 1 10 or other fastener secures the switch actuator 
lever 104 to the support boss 86. One or more seals (not shown) could be provided in the 
switch actuator assembly 102. 

[0042] The hub 106 supports the lever 104 on the switch actuator support boss 86 of the 
cover 72 for pivotal movement on the support boss relative to the cover. The lever is movable 
through a range of motion between on and off positions at the ends of the ninety degree switch 
guide 84. Because the switch guide 84 has a ninety degree ramp sector 94, the lever 104 is 
pivotable through a ninety degree range of motion. If the switch guide 84 has a different 
degree range, the lever 104 would be pivotable through a different range of motion. 

[0043] The switch actuator assembly 102 includes a magnet 116 attached to the lever arm 
108 of the switch actuator lever 104. Thus, as the lever 104 moves through its range of pivotal 
movement, the magnet 116 also moves through that range of movement. The position of the 
magnet 116 on the lever 104 is selected so that the magnet moves toward and away fi-om the 
switch 66 on the circuit board 62, as the lever is moved through its range of motion. 
Specifically, as the lever 104 is moved to the on position, the magnet 116 is brought close to 
the switch 66, and the switch is actuated to enable the voice amplification circuitry. When the 
lever 104 is moved to the off position, the magnet 1 16 is moved away fi-om the switch 66, and 
the switch is de-actuated to disable the voice amplification circuitry. 

[0044] The lever 104 has a guide dimple 118 that rides on the switch guide ramp surfaces 
92 of the cover 72. As the lever 104 is pivoted between the on and off positions, the guide 
dimple 118 rides up one of the ramp surfaces 92 of the recessed switch guide 84 towards the 
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raised central portion 94. Once the switch actuator lever 104 travels past the raised central 
portion 94, the guide dimple 1 18 of the switch actuator lever follows the other ramp portion 92 
downward and snaps into either the on or off position as desired. Thus, the ramp surfaces 92 
of the switch guide 84 provide an overcenter function for the switch actuator lever 104, which 
is easily guided to be in either the on position or the off position, even when actuated by a user 
wearing heavy gloves. Further, the ninety-degree range of movement of the lever 104 provides 
a tactile indication of the on-off condition of the voice amplifier 10, as it is easy for a user to 
sense where the lever is and determine from that whether the switch 66 is on or off. The 
switch actuator assembly 102 may also include a detent member (not shown) in the form of a 
spring, for example, for helping to guide and control the movement of the lever. 

[0045] When the cover 72 is assembled to the base 20, a sub-assembly of the voice 
amplifier 10 is formed. The sub-assembly includes the base 20, the cover 72, the speaker 46, 
the circuit board 62, and the switch actuator assembly 102. The voice amplifier 10 includes a 
sound reflector 120 that supports this sub-assembly on the mask 12, as described below. 

[0046] The sound reflector 120 is preferably molded as one or more pieces from a 
suitable plastic, fiberglass, metal, metal alloy or polymer material. The sound reflector 120 has 
a bowl-shaped configuration including a flat, circular, main wall 122 and a curved side wall 
124. The main wall 122 could be other than flat, for example, bell-shaped. The sound 
reflector 120 has a reflector surface 126 on the main wall and the side wall, that faces outward 
from the mask 12. 

[0047] The sound reflector 120 has three support tabs 128 on its outer periphery that 
project inward for supporting the sound reflector on the mask 12. One of the support tabs 128 
is adapted to include a locking assembly 130 for locking the sound reflector 120 on the mask 
12. In the illustrated embodiment, the locking assembly 130 is a spring loaded locking lever 
but other methods of locking could be utilized. In addition, other methods of attaching the 
sound reflector 120 to the mask 12 could also be utilized. 

[0048] A plurality of fastener openings 132 are formed in the main wall 122 of the sound 
reflector 120. The fastener openings 132 receive fasteners 134, such as screws, for securing 
the sound reflector 120 to the sub-assembly of the base 20 and its associated parts. 
Specifically, the fasteners 134 extend into the support bosses 40 to support the sound reflector 
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120 on the base 20. The support bosses 40 can be configured to mount a variety of sound 
reflectors to different masks. As a result, when the sound reflector is mounted on the mask 12, 
the sub-assembly of the base 20, cover 72, circuit board 62, speaker 46, and switch actuator 
assembly 102 is also supported on the mask. 

[0049] When the sound reflector 120 and the sub-assembly are thus secured together, the 
circular central opening 30 in the base 20 is aligned with the main wall 122 of the sound 
reflector. The speaker 46 is also aligned with the main wall 122 of the sound reflector. 

[0050] When the base 20 is secured to the sound reflector 120, the rim 26 on the upper 
portion of the base does not engage the sound reflector. A gap 136 is present between the base 
20 and the sound reflector side wall 124. The gap 136 extends around the upper portion of the 
base 20. In the illustrated embodiment, the gap extends for about 270 degrees about the axis of 
the speaker 48. 

[005 1] When the switch 66 is on and the user speaks, the circuitry of the circuit board 62 
amplifies the signal fi-om the microphone (not shown) and causes the speaker 46 to generate 
sound waves accordingly, the speaker and the circuit board being connected by wiring. Sound 
fi"om the speaker 46 is directed through the opening in the base 30 to the reflector surface 126 
on the sound reflector 120. The bowl-shaped configuration of the sound reflector 120 causes 
sound waves fi-om the speaker to change direction in a curved path and be reflected outward, as 
shown by the arrows in Fig. 1. The sound waves travel outward through the gap 136 between 
the base 20 and the sound reflector 120, changing direction as they do so. Thus, the sound 
fi^om the speaker 46 first travels inward toward the mask 12, then is reflected and travels 
outward away fi"om the mask, as is desired so that others nearby can hear the soxmd. Because 
of the presence of the sound reflector 120, the speaker 46 can be oriented inward toward the 
mask 12. Because the speaker 46 is oriented inward, the cover 72 can be made slimmer, as 
described above. 
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